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(54) IVIusic lesson system with local training terminal and remote supervisory station 

(57) A music apparatus is communicable with a 

supervisory computer through a network for remotely fiq.3 
training a user in matching with a skill level. In the music 
apparatus, an instrument is manually operable by the 
user for generating a performance. A monitor displays a 
lesson score In matching with the skill level so that the 
user is prompted to render the displayed lesson score 
by operating the instrument for generating a sample 

performance. A processor compares event data repre- \ | J [ 

sentativeof the sample performance with note data rep- ^ ' ' ' ' ' 

resentative of the lesson score to locally execute a 
quantitative evaluation of the sample performance. A 
transmitter transmits the event data representative of 

the sample performance to the supervisory computer £^ 
through the network so that the supervisory computer 
can work to remotely provide a qualitative evaluation of 
the sample performance according to the event data to 
thereby arrange instruction data. The qualitative evalua- 
tion is different from the quantitative evaluation and is 
locally unavailable. A receiver receives the instruction 
data from the supervisory computer through the net- 
work to pass the instruction data to the processor. The 
processor operates based on either of the local quanti- 
tative evaluation and the remote qualitative evaluation 
represented by the received instruction data for modify- 
ing the lesson score effective to improve the skill level of 
the user. 
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Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention generally relates to a s 
music lesson system that supports, through a network, 
lessons of musical instruments having performance 
controls such as a keyboard, and relates to a machine 
readable medium storing a music training program. 
[0002] Conventionally, people learn music by commut- io 
ing to music schools or music lesson rooms providing 
music lesson facilities such as musical Instruments, or 
by taking correspondence courses in which a student 
sends a recording medium such as a magnetic tape 
recorded with his or her musical performance and the is 
conrected performance is fed back to the student Ibr 
exercise, or by self-learning with using textbooks and 
with listening model performance. 
[0003] In the conventional music lesson systems, no 
network is used for lesson or, even If a network Is used. 20 
It is limited to a certain space such as lesson rooms. 
Another problem Is that, because music performance 
heavily depends on human sensibilities, standalone use 
of a music lesson apparatus does not help students 
learn music. 25 

SUMMARY OF THE INVENTION 

[0004] It is therefore an object of the present invention 
to provide a music lesson system and a music training 30 
apparatus that brings about lessons at home or other 
places through a network such as the Internet, and to 
provide a machine readable medium storing a music 
training program. 

[0005] It is another object of the present invention to 3s 
provide a music lesson system and a music training 
apparatus that creates music lessons mainly dealing 
with human sensibilities, and to provide a machine 
readable medium storing a music teaching program. 
[0006] In carrying out the invention and according to 40 
one aspect thereof, there is provided a music lesson 
system comprising a trainer terminal (teacher termlnaO 
and at least one trainee terminal (student terminal), 
which is communicable with the trainer terminal through 
a network. The trainee terminal comprises an instru- 45 
ment device that is manually operable by a trainee (stu- 
dent) to generate a sample performance, a processor 
device that analyzes a training level of the trainee and 
formulates a cun^iculum corresponding to the training 
level, and a display device that is controlled by the proc- so 
essor device to display a lesson score according to the 
cun^iculum so that the lesson score can be rendered by 
operating the instrument device to generate the sample 
performance. The trainer terminal comprises a receiver 
device that receives data representative of the sample ss 
performance from the trainee terminal through the net- 
worK a processor device that is operated by a trainer 
(teacher) to evaluate the sample performance accord- 



ing to the received data so as to arrange advice infor- 
mation, which could not be arranged by the trainee 
terminal, and a transmitter device that transmits back 
the advice information to the trainee terminal. Charac- 
terizlngly, the trainee terminal, upon receiving the 
advice information from the trainer terminal through the 
network, controls the display device to display an exer- 
cise part of the lesson score and a comment on the 
exerdse part based on the advice information, thereby 
prompting the trainee to play the exercise part accord- 
ing to the comment. 

[0007] In carrying out the Invention and according to 
another aspect thereof, there is provided a music lesson 
apparatus or local training apparatus communicable 
with a training center through a network. The local train- 
ing apparatus comprises an instrument device that is 
manually operable by a trainee to generate a sample 
performance, a processor device that analyzes a train- 
ing level of the trainee and formulates a cuniculum cor- 
responding to the training level, a display device that is 
controlled by the processor device to display a lesson 
score according to the curriculum so that the lesson 
score can be rendered by operating the instrument 
device to generate the sample performance, a transmit- 
ter device that transmits data representative of the sam- 
ple performance to the training center through the 
network so that the training center evaluates the sample 
performance according to the data to arrange advice 
Information, which could not be arranged by the local 
training apparatus, and a receiver device that receives 
the advice information from the training center through 
the network. Characterizingly, the processor device 
operates upon receiving the advice information for con- 
trolling the display device to display an exercise part of 
the lesson score and a comment on the exercise part 
based on the advice information, thereby prompting the 
trainee to play the exercise part according to the com- 
ment. 

[0008] Preferably, the processor device compares the 
data representative of the sample performance gener- 
ated by the instrument device with data representative 
of the lesson score displayed on the display device, and 
operates if a difference between the sample perform- 
ance and the lesson score exceeds a musically accept- 
able degree for arranging an exercise part of the lesson 
score such that the exercise part is rhythmically empha- 
sized to facilitate practicing of the instrument device. 
[0009] Preferably, the local training apparatus further 
comprises a sound source device that is controlled by 
the processor device according to the advice informa- 
tion for generating a model performance corresponding 
to the exercise part of the lesson score such that the 
model performance is modified according to the com- 
ment to audibly teach the trainee. 
[0010] In carrying out the invention and according to 
still another aspect thereof, there is provided a machine 
readable medium for use in a music training apparatus 
having a CPU, a display and an instrument manually 
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operable by a user to generate a performance and 
being communicable with a supervisory computer of a 
training center through a network for remotely training 
the user in matching with a skill level. The medium con- 
tains a program executable by the CPU for causing the 
music training apparatus to perform the method com- 
prising the steps of displaying a lesson score on the dis- 
play in matching with the skill level so that the user is 
prompted to render the displayed lesson score by oper- 
ating the Instrument for generating a sample perform- 
ance, conparing event data representative of the 
sample performance with note data representative of 
the lesson score to execute a quantitative evaluation of 
the sample performance, transmitting the event data 
representative of the sample performance to the super- 
visory computer through the network so that the super- 
visory computer can work to provkJe a qualitative 
evaluation of the sample performance according to the 
event data to thereby arrange instruction data, the qual- 
itative evaluation being different from the quantitative 
evaluation and being unavailable by the music training 
apparatus, receiving the instruction data from the super- 
visory computer through the network, and modifying the 
lesson score in order to improve the skill level of the 
user based on either of the quantitative evaluation and 
the qualitative evaluatton represented by the received 
instruction data. 

[001 1 ] According to the present invention, the trainee 
terminal or student terminal is connected as a client 
computer to the trainer terminal or teaicher terminal 
which is a server computer or supervisory computer 
through a wide-area network such as the Internet. The 
music training program is downloaded from the teacher 
terminal through the network and installed on the stu- 
dent terminal. Othen^rise. the music training program is 
installed by setting the machine readable medium or 
recording medium storing such a program to the student 
terminal. Then, on the student terminal, music lessons 
such as fingering of the instrument on tempo are prac- 
ticed, and the results of these lessons are sent to the 
teacher terminal from time to time. This allows the les- 
son results to be audibly evaluated at the teacher termi- 
nal with professional sensibilities. Based on the 
evaluation, the teacher gives advice information or 
instruction data assodated with delicate rendition and 
expression to the student The present invention there- 
fore allows the student terminal to be set at home for 
example by installing the music training program on the 
personal computer or client computer, thereby providing 
sophisticated music lessons at home. In addition, phys- 
ical lessons are given by the student terminal on site, 
while delicate lessons depending on human sensibilities 
are sent from the teacher terminal operating as the 
sender, thereby efficiently providing substantial music 
lessons. 



BRIEF DESCRIPTION OF THE DRAWINGS 
[0012] 

5 FIG. 1 is a schematic diagram illustrating a music 

lesson system practiced as a preferred embodi- 
ment of the invention: 

FIG. 2 Is a flowctiart Indicative of booting a lesson 
software installed on a student terminal of the 

10 music lesson system according to the invention: 

FIG. 3 Is a block diagram illustrating a hardware 
constitution of the student terminal of the music les- 
son systerh according to the invention: 
FIG. 4 is a flowchart indicative of a student terminal 

15 processing routine and a teacher terminal process- 
ing routine of the music lesson system according to 
the Invention; 

FIGS. 5(a), 5(b) and 5(c) show diagrams illustrating 
a curriculum file, a personal information data file. 

20 and an advice file created in the music lesson sys- 
tem according to the invention: 
FIG. 6 is a diagram illustrating a curriculum used in 
the music lesson system according to the invention: 
FIG. 7 is a diagram illustrating a software constitu- 

25 Won of a music training program executed in the 
music lesson system according to the invention: 
FIG. 8 is a diagram for describing a lesson pattern 
creating algorithm in the music lesson system 
according to the invention: and 

30 FIG. 9 is a diagram illustrating an example of a les- 
son screen displayed on a monitor of the student 
terminal in the music lesson system according to 
the invention. 

35 DETAILED DESCRIPTION OF THE INVENTION 

[0013] An overview of a network system of a music 
lesson system practiced as one preferred embodiment 
of the invention is shown in FIG. 1 . Referring to FIG. 1 , 

40 reference numeral 1 denotes a teacher terminal or 
trainer terminal operating as a server computer or 
supervisory computer in a training center. Reference 
numerals 2, 3. and 4 denote student terminals or trainee 
terminal operating as client computers or local music 

45 training apparatuses. The teacher terminal 1 and the 
student terminals 2, 3, and 4 are interconnected 
through a network 5. The network 5 is a wide-area net- 
work such as the Internet. In this exanple. the three stu- 
dent terminals 2, 3; and 4 are provided. It is obvious that 

so more than three student terminals can be provided for 
this system. The student terminals 2, 3, and 4 are each 
Installed with a music training program. The student ter- 
minals 2, 3. and 4 are each provided with performance 
controls or Instrument devices such as a keyboard, not 

55 shown. 

[0014] In the overall construction of FIG. 1 . the inven- 
tive music lesson system includes a trainer terminal 
(teacher terminal 1) and at least one trainee terminal 
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(student terminal 2). which is communicable with the 
trainer terminal through the network 5. In each trainee 
terminal, an instrument device such as the keyboard is 
manually operable by a trainee (student) to generate a 
sample performance. A processor de/ice of the client 5 
computer analyzes a training level of the trainee and for- 
mulates a curriculum corresponding to the training level. 
A display device of the client computer is controlled by 
the processor device to display a lesson score accord- 
ing to the curriculum so that the lesson score can be w 
rendered by operating the Instrument device to gener- 
ate the sample performance. On the other hand, the 
trainer terminal is equipped with a receiver device that 
receives data representative of the sample performance 
from the trainee terminal through the network 5. A proc- 15 
essor device of the server computer is operated by a 
trainer (teacher) to evaluate the sanrple perforrnance 
according to the received data so as to arrange advice 
information, which could not be arranged by the trainee 
terminal. A transmitter device transmits back the advice 20 
information to the trainee terminal. Characterizingly, the 
trainee terminal, upon receiving the advice information 
from the trainer terminal through the network 5, controls 
the display device to display an exercise part of the les- 
son score and a comment on the exercise part based on 25 
the advice information, thereby prompting the trainee to 
play the exercise part according to the comment. 
[0015] FIG. 3 shows a block diagram illustrating an 
example of the constitution of each of the student termi- 
nals 2. 3, and 4. Refening to FIG, 3. a CPU (Central 30 
Processing Unit) 1 1 is used for the main controller or 
processor device. Under the control of the CPU 11 , the 
music training program is executed. Concun'ently, the 
processing of another application program may be exe- 
cuted. The CPU 11 is connected, through a CPU bus 35 
24, to a ROM (Read Only Mevnory) 12. a RAM (Random 
Access Memory) 13. a display interface (DISPLAY l/F) 
18. an HDD (Hand Disk Drive) 16. a CD-ROM drive (CD- 
ROM drv) 19, and a keyt>oard (KEY BOARD) 20 having 
kana keys, numeric keys, and symbol keys. 40 
[0016] The CPU 11 is also connected, through the 
CPU bus 24, to a sound source 14 composed of hard- 
ware or software, a network interface (NETWORK l/F) 
21 including a receiver and a transmitter to provide a 
communication interface with a network such as the 4S 
Internet, and a MIDI interface (MIDI l/F) 22 for transfer- 
ring MIDI messages. The sound source 14 is connected 
to a DAC 15 that converts digital tone data received 
from the sound source 1 4 Into an analog tone signal at 
each sampling period and that outputs the analog tone so 
signal. The MIDI t/F 22 is connected to a performance 
control 23 or a music instrument such as a keyboard, or 
connected to an external MIDI device. 
[0017] The ROM 12 stores programs to be executed 
by the CPU 1 1 . In the RAM 13. a cun-iculum file, a per- ss 
sonal information file, an advice file, to be described 
later, and music data and score data for use in music 
lessons are loaded. In addition, the work memory area 



for use by the CPU 1 1 and other areas are set in the 

RAM 13. 

[0018] A display monitor 1 7 and the display interface 
18 are a display device through which a user (namely a 
student or trainee) interacts with the student terminal. 
The HDD 16 stores an operating system OS (for exam- 
ple. Windows 95 (trademark) of Microsoft Corporation), 
a music training program, music score data, music les- 
son files, and other application programs. A CD-ROM 
19-1 is loaded in the CD-ROM drive 19. From the CD- 
ROM 19-1. application programs and various data are 
retrieved. These application programs and data are 
installed or copied on the HDD 16. In this case, the 
music training program is stored in the CD-ROM 19-1, 
hence the program can be installed and upgraded with 
ease. 

[0019] The sound source 14 can be implemented by 
hardware such as a sound source board or software as 
a kind of application program. The sound source 1 4 may 
be an FM synthesis sound source, a PCM sound source 
in which tone sample data is read from a waveform 
memory, or a VA sound source simulating acoustic 
musical instruments. The network interface 21 provides 
a bi-directional receiverAransmitter interface between 
the student terminal and a network such as the Internet 
through a telephone line for example. Through the net- 
work interface, the student terminal can receive applica- 
tion software such as music training programs and 
various data. The MIDI interface 22 transfers MIDI mes- 
sages between an external MIDI device, and receives 
MIDI event data from the performance control 23 such 
as a MIDI keyboard. 

[0020] Digital tone data passed from the sound source 
14 to the DAC 15 at every period of a predetermined 
sampling frequency FS (for example, 44.1 kHz) is con- 
verted into an analog tone signal, which is outputted as 
denoted TONE OUTPUT. This tone signal is inputted in 
a sound system, not shown, for sounding. 
[0021] The above-mentioned constitution is equivalent 
to that of a personal computer or a workstation. There- 
fore, the student terminal of the music lesson system 
according to the invention may be implemented on a 
personal computer or a workstation. As Illustrated in the 
drawings, the music lesson apparatus or local training 
apparatus implemented by the personal computer or 
work station is communicable with a remote training 
center through the network interface 21 . The local train- 
ing apparatus is equipped with an instrument device or 
the performance control 23 that is manually operable by 
a trainee to generate a sample performance. The CPU 
11 or the processor device analyzes a training level of 
the trainee and formulates a curriculum corresponding 
to the training level. The display device Including the 
monitor 17 Is controlled by the processor device to dis- 
play a lesson score according to the cuniculum so that 
the lesson score can be rendered by operating the 
instrument device to generate the sample performance. 
A transmitter device of the network Interface 21 trans- 
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mHs data representative of the sample performance to 
the training center through the network so that the train- 
ing center evaluates the sample performance according 
to the data to arrange advice information, which could 
not be arranged by the local training apparatus. A 
receiver device of the network interface 21 receives the 
advice information from the training center through the 
network. Characterizingly. the processor device oper- 
ates upon receiving the advice information for control- 
ling the display device to display an exercise part of the 
lesson score and a comment on the exercise part based 
on the advice information, thereby prompting the trainee 
to play the exercise part according to the comment. 
[0022] Preferably, the processor device compares the 
data representative off the sample performance gener- 
ated by the Instrument device with data representative 
of the lesson score displayed on the display device, and 
operates if a difference between the sample perform- 
ance and the lesson score exceeds a musically accept- 
able degree for an-anging an exercise part of the lesson 
score such that the exercise part is rhythmically empha- 
sized to facilitate practicing of the instrument device. 
[0023] Preferably, the local training apparatus is 
equipped with the sound source device 14 that is con- 
trolled by the processor device according to the advice 
information for generating a model performance corre- 
sponding to the exercise part of the lesson score such 
. that the model performance is modified according to the 
comment to audibly teach the trainee. 
[0024] It should be noted that constitution of the train- 
ing center or teacher terminal is also equivalent to a per- 
sonal computer or a workstation and substantially the 
same as that of the student terminal. Therefore, the 
detailed construction of the teacher terminal will be 
readily understand from FIG. 3. The teacher terminal or 
central training apparatus is communicable through a 
network with the local training apparatus having an 
Instrument device manually operable by a trainee to 
generate a sample performance, a processor device for 
analyzing a training level of the trainee and formulating 
a curriculum corresponding to the training level, and a 
display device controlled by the processor device to dis- 
play a lesson score according to the curriculum so that 
the lesson score can be rendered by operating the 
instrument device to generate the sample performance. 
The central training apparatus is equipped with a 
receiver device that receives data representative of the 
sample performance from the local training apparatus 
through the network. A processor device or CPU is 
operated by a trainer to evaluate the sample perform- 
ance according to the received data so as to arrange 
advice information, which could not be arranged by the 
local training apparatus. A transmitter device transmits 
back the advice information to the local training appara- 
tus, thereby enabling the local trairring apparatus to dis- 
play an exercise part of the lesson score and a 
comment on the exercise part for prompting the trainee 
to play the exercise part according to the comment. 



[0025] The music training program installed on the 
student terminal has a constitution shown in FIG. 7. To 
be specific, this program includes lesson software, 
music data for lesson, score data corresporxjing to the 

5 music data, and a tsatch file including curriculum data 
and advice data to be described later. Executing the 
batch file starts the lesson software. The following 
describes lesson software boot processing with refer- 
ence to the flowchart shown in FIG. 2. It should be 

10 noted that the following description will be made with 
the user as a student. 

[0026] When the batch file in the music training pro- 
gram is executed on the student terminal, the lesson 
software starts. In st^ SI , the CPU 1 1 searches the 

15 storage devices in the student terminal for a lesson his- 
tory. If a curriculum file or a personal information file is 
found on the HDD 16. it is regarded that there is a les- 
son history of the user, upon which the processing goes 
to step S2. In step 82. a course selection menu 

20 between a continued lesson and a new lesson is dis- 
played on the monitor of the student terminal by open- 
ing a window for example, upon which the lesson 
software boot processing comes to an end. If no lesson 
history is found, the processing branches to step S3, in 

25 which a course selection menu is displayed on the mon- 
itor of the student terminal by opening a window for 
example, upon which the lesson software boot process- 
ing comes to an end. 

[0027] The lesson software provides several courses 
30 that the student selects according to his or her music 
skill level. In this case, different music pieces to be 
learned or different music arrangements are selected 
according to the lesson course levels. For example, for 
the beginner course, music pieces that can be per- 
35 formed with relatively simple rendition are set by the les- 
son sofhA/are. Alternatively, music pieces for the 
advanced course are modified with arrangements from 
the beginner course. 

[0028] Then, when the student selects the continued 
40 lesson or makes new course selection while looking at 
the display screen on the display monitor 17 after start- 
ing of the lesson software, a student terminal process- 
ing routine starts. The following describes the student 
terminal processing routine and a teacher terminal 
45 processing routine with reference to the flowchart 
shown in FIG. 4. 

[0029] When the student terminal processing routine 
starts, user level determination processing is executed 
in step SIC. If the continued lesson has been selected, 

so the cun'ent course of the last lesson is selected. If the 
student has made the course selection, the student 
selects one of the advanced course, intermediate 
course and beginner course, or requests the teacher 
terminal to select an appropriate course. In the latter 

55 case, the teacher terminal selects a test piece for evalu- 
ation from the music data file, and instructs the user to 
play a predetermined bar off the test piece or the whole 
test piece by means of the instrument device at hand. 
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When the user plays the test piece by use of the key- 
board, which is the performance corrtrol 23 or the instru- 
ment device, the performance information or event data 
oulputted from the keyboard is compared with the music 
data of the test piece to determine differences therebe- s 
tween with respect to key touch timing, gate time (key 
release timing), pitch (note), and key pressing force 
(velocity). Depending on the degree of the differences, 
the appropriate course is selected from the advanced 
course, intermediate course, and beginner course. to 
[0030] Next, in step S11 . if the continued lesson has 
been selected, a list of music files practiced so far is dis> 
played, from which the user or student selects desired 
one. If the student has selected one of advanced, inter- 
mediate, and beginner courses or the teacher has is 
selected one of advanced, intermediate, and beginner 
courses, a list of music titles contained in the music data 
file corresponding to the selected course is displayed on 
the display monitor 17, from which the student selects 
desired one. Then. In step S12. a cunriculum file is gen- 20 
erated based on the selected course and the selected 
music. The configuration of this curriculum file is shown 
in FIG. 5(a). The curriculum is composed of plural 

stages 1 , 2 , n. The number of stages depends on the 

selected course and the selected lesson music. For 25 
example, there are a first stage of lesson by the right 
hand, a second stage of lesson by the left hand, and a 
third stage of lesson by both hands. Sometimes, a les- 
son music part obtained by dividing a lesson music into 
a predetermined nuntser of measures is assigned to 30 
each stage. In this curriculum file, when the curriculum 
assigned to a particular stage is completed, the student 
can proceed to a n^ stage and the pointer indicative of 
the progress Is advanced. 

[0031] Next, In step S13. if the continued lesson has 3S 
been selected, the lesson is resumed at the stage indi- 
cated by the above-mentioned pointer in the curriculum 
file. If a course has been newly selected or a course has 
been selected by the skill level determination of the stu- 
dent, the lesson starts at stage 1. The following 40 
describes this lesson by use of the beginner course for 
a particular example. In the beginner course, a music 
piece to be practiced is divided into predetermined 
number of short bars. The practice is made in three . 
steps of right-hand lesson, left-hand lesson, and both- 4S 
hand lesson in exercise parts consisting of the predeter- 
mined number of short bars. In this case, the score of 
the exercise part having a unit Interval to be practiced in 
the lesson piece Is read from the score data file and dis- 
played on the display monitor 1 7. At this moment, in the so 
right-hand lesson, the notes to be played by the right 
hand are shown in dark shade and those to be played 
by the left hand are shown in light shade for example. In 
the left-hand lesson, the notes to be played by the left 
hand are shown in dark shade and those to be played ss 
by the right hand are shown In light shade over the dis- 
played lesson score, for example. In the both-hand les- 
son, the notes to be played by the right hand and the left 



hand are shown in dark shade. It should be noted that 
the duration of the unit interval depends on a selected 
course and the progress of learning or training. 
[0032] In addition, in the lesson score displayed on the 
display monitor 1 7. a marker sequentially indicates the 
notes to be played, thereby prompting the student to 
play each bar by keeping time. The student follows this 
marker to render the lesson score by the keyboard so 
that he or she can play strictly as instructed by the score 
while keeping time in a predetermined manner. Further, 
this lesson is practiced in two modes. In one mode, the 
student plays without acconpaniment. In the other 
mode, the student plays the keyboard with the accom- 
paniment. The student can select one of the two modes. 
[0033] During practice, a typical model performance of 
the lesson score is compared with the sample perform- 
ance inputted by the student. The degree of differences 
in key touch timing, gate time (key release timing), pitch 
(note), and key pressing force (velocity or volume) 
between note data of the model performance and event 
data of the sample performance is determined for local 
quantitative evaluation. If the student has made mis- 
takes in the sample performance beyond an acceptable 
degree, the performance is stopped and the notes at 
which the student has made mistakes are shown in red, 
thereby prompting the student to practice the error por- 
tion in a tutorial manner. 

[0034] In determining whether the degree of the per- 
formance en-or is beyond the acceptable level or not, 
predetermined values of tempo, pitch and volume pro- 
vidirig criteria may be set as parameters subject to stu- 
dent learning levels. This arrangement makes it 
practicable to make a reasonable judgment for low-level 
students such as beginners and a strict judgment for 
high-level students. 

[0035] The following describes a manner of the above- 
mentioned tutorial lesson with reference to FIG. 6. The 
curriculum is shown in FIG. 6 along a time axis or lateral 
axis. With time, the lesson stage goes up or advances. 
In this exanple. a tutorial lesson is instructed in stage 1 
and another tutorial lesson is instructed in stage n-1. 
Each tutorial lesson is repeated until a problem part can 
be played almost perfectly. It should be noted that the 
tutorial lesson is instructed not only by the local student 
terminal but also, in some cases, by the remote teacher 
terminal as will be described later. When a tutorial les- 
son has been practiced by the student, a scheduler pro- 
gram saves the problem part and the result of the 
tutorial lesson into the personal information file. The 
tutorial lesson is practiced by fingering the keyboard at 
a note where the student has made a mistake and at 
notes before and after that note and by playing a lesson 
pattern formed by combining variation patterns stored in 
the storage devices such as the ROM 12 and the RAM 
13. 

[0036] The following describes an example of a man- 
ner In which this lesson pattern is formed with reference 
to FIG. 8. It should be noted that the RAM 13 stores 
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copies of variation patterns stored in the HOD 16. If a 
position at which the student has made mistakes are 
two quarter notes "re" and "sol." a variation pattern hav- 
ing a length equivalent to two quarter notes is selected. 
For example^ pattern example 1 shown in FIG. 8(b) is 
selected. It should be noted that every variation pattern 
has no pitch and is therefore a plain rhythm pattern. As 
shown, pattern exanple 1 is composed of a dotted 
quarter and an eighth note. Combining this pattern 
example 1 with the mistaken part shown in FIG. 8(a) 
forms a lesson pattern example 1 shown in FIG. 8(c). 
The lesson pattern example 1 thus formed is composed 
of a dotted quarter "re" and an eighth note "sol," 
Because the rhythm is added, this lesson pattern is 
easy to play, thereby enhancing lesson efficiency. 
[0037] If a pattern example 2 composed of an eighth 
note and a dotted quarter shown in FIG. 8(d) is 
selected, combining the pattern example 2 with the mis- 
taken part shown in FIG. 8(a) forms a lesson pattern 
example 2 shown in FIG. 8(e). The lesson pattern 
example 2 thus formed is composed of an eighth note 
"re" and a dotted quarter "sol." In this case too, a rhythm 
is added, so that this lesson pattern is easy to play The 
lesson pattern or exercise part is rhythmically empha- 
sized to facilitate practicing of the instrument device. 
The performance Information generated by this tutorial 
lesson is compared with the formed lesson patterns. 
According to the result of the comparison, the lesson is 
practiced until the lesson score is played without making 
mistakes more than a predetermined number of times. 
[0038] It should be noted that, when the student has 
practiced the performance at the student terminal, the 
scheduler program controlling the cun'Iculum forms a 
personal information data file of that student. This per- 
sonal Information data file contains history date indica- 
tive of a data on which the lesson was made, stage 
number information indicative of a stage in which the 
lesson was made, an error code indicative of the error 
made in the lesson, a file name indicative of the advice 
data file received from the teacher terminal to be 
described later, and other information as shown in FIG. 
5(b). Therefore, the personal information data file indi- 
cates what lessons the student has practiced. 
[0039] Referring the flowchart shown in FIG. 4 again, 
the student practices until he or she can play a whole 
piece by the right hand in the beginner course, then 
another whole piece by the left hand, and lastly still 
another whole piece by both hands. During these les- 
sons, the student can send the lesson results to the 
teacher terminal from time to time in step SI 4. To be 
more specific, the event data representative of the sam- 
ple performance, the curriculum file including the stage 
pointer information indicative of which stage In the cur- 
riculum the student has achieved, and the personal 
information data file indicative of the lesson items to 
date generated by the scheduler program are sent to 
the teacher terminal. 

[0040] The teacher terminal is kept in a normally 



active state. In step SI 5, the teacher terminal receives 
the lesson results from the stijdent terminal. The 
received lesson results are stored on recording media 
such as HDD arranged on the teacher terminal. When 
5 the teacher terminal receives the lesson results, notifi- 
cation of the arrival of the new data is given to a teacher 
or trainer. In stqa S16, the teacher opens files of the 
stored lesson results, reproduces the event data of the 
sample performance received from the student termi- 
10 nal, executes a qualitative evaluation of the sample per- 
formance, and creates a tutorial advice file containing 
instruction data by referencing the personal information 
data and the curriculum received with the performance 
event data. This advice file mainly includes a file name 
15 of lesson music pieces stored in the student terminal, 
positional data indicative of positions on the score of the 
lesson music piece on which the teacher wants to make 
comments, comment data to be displayed over the 
score at the position indicated by the positional data. 
20 performance control information used for reproducing 
the lesson music piece, and, if a curriculum change is 
required, changed curriculum data. The performance 
control information for the lesson music piece includes 
interval positional information for specifying a unit inter- 
ns val in the lesson music piece on which the teacher 
wants to make comments, repeat reproduction informa- 
tion for repeatedly reproducing desired unit intervals, 
and part on/off information for controlling the sounding 
of each part. The comment is displayed concurrently 
30 with the lesson score when the specified unit interval or 
specified part of the score appears on the display mon- 
itor 1 7. the comments for the student being displayed in 
text or graphics. 

[0041 ] The advice file thus created is sent back to the 

35 student terminal in step SI 7. Because no score data 
and music data are contained in the advice file, the 
transfer load is reduced. In step SI 8, the student termi- 
nal receives tiie advice file from the teacher terminal. 
When the advice file has been received, the student ter- 

40 minal notifies the student of the reception. Because the 
advice file is equivalent to a batch file, when the student 
opens the received advice file, the lesson software is 
started if it is not in the active state. Then, the student 
terminal determines in step SI 9 whetfier the advice or 

45 instruction is positive or negative. If the advice is found 
positive or affirmative, the lesson of the cunent music 
piece comes to an end. If the advice is found negative, 
then the processing branches to step S20, in which the 
student is instructed to practice the tutorial lesson 

so based on the advice file prepared by the teacher. This is 
illustrated in FIG. 6 as the tijtorial lesson. 
[0042] The following further describes the tutorial les- 
son to be practiced in step S20. When the student 
opens the received advice file, a list of exercise posi- 

55 tions or parts indicated by the teacher is displayed on 
tine display monitor 1 7, When the student selects one of 
the positions, tiie score corresponding to the selected 
position is read from the score data file according to the 
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positional data in the advice file, and is displayed on the 
display monitor 17. At the same time, the comments of 
the teacher are displayed over the score. This is illus- 
trated in FIG. 9. in which the lesson screen displays 
comment A "Play this part carefully, note by note, along 5 
a bass part of accompaniment" above a score B con- 
taining the problem or exercise parts. It should be noted 
that a control switch C is displayed for making model 
performance In the displayed score. 
[0043] When "PLAY" button of the control switch C is 
selected by clicking a pointing device such as a mouse, 
a marker D displayed on the lesson score starts moving 
In synchronization with tempo, the tones of the notes 
indicated by the marker D being reproduced by the 
sound source 14 and the DAC 15. These tones are 
reproduced as model performance instructed by the 
teacher based on the control information included In the 
advice file. 

[0044] The student can also play a practice perfornv 
ance to the reproduced model performance. In this les- 
son, the student can lower the volume of or turn off 
other parts than a bass part so that the bass part of 
accompaniment is heard well as recommended by the 
comment A, when the reproduction is made by clicking 
the "PLAY" button. Control information for controlling the 
sounding of all the parts is also contained in the advice 
file. It shouki be noted that, when the lesson practiced 
following the teacher advice is detected on the student 
terminal, the advice file name of the advice file is added 
to the personal information data file in part of the lesson 
history as illustrated in FIG. 5(b). 
[0045] Referring to the flowchart shown in FIG. 4 
again, when the tutorial lesson has been practiced in 
step S20, the processing goes back to step SI 3, in 
which the lesson according to the curriculum is further 
practiced so that the current lesson stage is cleared. If 
the advice file contains curriculum data modified for 
enhancing the lesson achievement, the lesson is prac- 
ticed according to the modified curriculum. When the 
cun-ent stage has been cleared, the lesson of the next 
stage is taken up. Then, the results of the lesson are 
sent to the teacher terminal for the qualitative evaluation 
of the music lesson in the manner described above. 
When the advice of approval come from the teacher ter- 
minal, the lesson of the test pece comes to an end. 
Namely the operations of step S13 through step S20 
are repeated until the advice of approval come from the 
teacher terminal, thus clearing every lesson stage. It 
should be noted that, when the advice of approval 
comes from the teacher terminal, final stage n has been 
completed. In this situation, the lesson results to be 
reported to the teacher terminal contains the whole per- 
formance data of one music piece. Therefore, the stu- 
dent can end the music lesson of all the stages and 
proceed to a next higher course. 
[0046] Referring back to FIG. 3. the inventive music 
apparatus of the student terminal is communicable with 
a supervisory computer of the teacher terminal through 



a network for remotely training a user in nnatching with a 
skill level. In the music apparatus, instrument means in 
the form of the performance control 23 is manually oper- 
able by the user for generating a performance. Display 
means is provided in the form of the monitor 1 7 for dis- 
playing a lesson score in matching with the skill level so 
that the user is prompted to render the displayed lesson 
score by operating the instrument means for generating 
a sample performance. Processor means is provided in 
the form of CPU 1 1 for comparing event data represent- 
ative of the sample performance with note data repre- 
sentative of the lesson score to locally execute a 
quantitative evaluation of the sample performance. 
Transmitter means is provided in the network interface 
21 for ti'ansmitting the event data representative of the 
sample performance to the supervisory computer 
through the network so that the supervisory computer 
can work to remotely provide a qualitative evaluation of 
the sample performance according to the event data to 
thereby arrange instruction data. The qualitative evalua- 
tion is different from the quantitative evaluation and is 
locally unavailable. Receiver means is also provided in 
the network internee 21 for receiving the instruction 
data from the supervisory computer through the net- 
work to pass the instruction data to the processor 
means. The processor means or the CPU 11 operates 
based on either of the local quantitative evaluation and 
the remote qualitative evaluation represented by the 
received instruction data for modifying the lesson score 
effective to improve the skill level of the user. 
[0047] Specifically, tiie CPU 1 1 is operative l>ased on 
tfie instruction data for controlling the display monitor 1 7 
to display an exercise part of the lesson score and a 
comment on the exercise part, thereby prompting the 
user to play the exercise part according to the comment. 
The inventive music apparatus is equipped with the 
sound source 14 controlled by tfie CPU 1 1 according to 
the instruction data for generating a model performance 
corresponding to the exercise part of the lesson score 
such that the model performance is modified according 
to the comment to audibly teach the user. 
[0048] Expedientiy, the CPU 1 1 is operative when the 
quantitative evaluation indicates that a difference 
between the sample performance and the lesson score 
exceeds a musically acceptable degree for arranging an 
exercise part of the lesson score such that tiie exercise 
part is rhythmically emphasized to facilitate operation of 
the instrument means. Further, the CPU 1 1 executes 
the quantitative evaluation In terms of at least one of a 
rhythm, a pitch and a volume of the sample perform- 
ance while the qualitative evaluation is executed in 
terms of a total rendition of the sample performance. 
Moreover, the CPU 11 analyzes an initial performance 
generated by the user to determine the skill level of the 
user, and formulates the lesson score in matching witii 
the skill level. 

[0049] As described before, the student terminal and 
the teacher terminal in the music lesson system accord- 
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ing to the invention can be constituted by a personal 
computer or a workstation. The music training program 
can be stored on a magnetic disk such as a floppy disk, 
an optical disc, a semiconductor memory, or other 
machine readable media for supply to the computer. 5 
Alternatively, the music training program may be down- 
loaded from the network interface 21 through a commu- 
nication line such as a network as desaibed before. 
Supplying the programs through the machine readable 
media or the network facilitates the addition and 10 
upgrading of the programs. Further, the present inven- 
tion Is applicable to a system for which a sound source, 
a recording device, and so on are provided separately 
or a system in which these devices are interconnected 
with each other. ^5 
[0050] The music training program according to the 
Invention may be stored in the hard disk drive 16. from 
which the program is loaded into the RAM 13 for execu- 
tion of music lesson processing. This facilitates addition 
and upgrading of the program. Instead of the HDD 16, 20 
the CD-ROM drive 19 on which the CD-ROM 19-1 is set 
may be used. Alternatively, a magneto-optical (MO) disk 
drive having capabilities equivalent to those of the CD- 
ROM drive 19 may be an-anged. The machine readable 
medium such as the CD-ROM 1 9-1 is used in the inven- 25 
tive music apparatus having the CPU 11. the display 17 
and the instrument 23 manually operable by the user to 
generate a performance and being communicable with 
a supervisory computer through a network for remotely 
training the user in matching with a skill level. The so 
medium contains the music training program executable 
by the CPU 11 for causing the music apparatus to per- 
form the method comprising the steps of displaying a 
lesson score on the display 17 in matching with the skill 
level so that the user is prompted to render the dis- 35 
played lesson score by operating the instrument 23 for 
generating a sample performance, comparing event 
data representative of the sample performance with 
note data representative of the lesson score to execute 
a quantitative evaluation of the sample performance. 40 
transmitting the event data representative of the sample 
performance to the supervisory computer through the 
network so that the supervisory computer can work to 
provide a qualitative evaluation of the sanrple perform- 
ance according to the event data to thereby arrange 4S 
instruction data, receiving the instruction data from the 
supervisory computer through the network, and modify- 
ing the lesson score in order to improve the skill level of 
the user based on either of the quantitative evaluation 
and the qualitative evaluation represented by the so 
received instruction data. 

[0051] As mentioned above and according to the 
invention, the student terminal is connected as a client 
and the teacher terminal is connected as a server to a 
wide-area network such as the Internet. Music training ss 
program can be installed on the student terminal from 
the teacher terminal through the network or installed by 
means of the machine readable medium storing the pro- 



gram that is set to the student terminal. At the student 

terminal, the student practices music lessons such as 
fingering and tempo keeping, results of which being 
transferred to the teacher terminal from time to time. 
This allows the teacher terminal to audlt>ly evaluate the 
lesson results with professional music sensibilities, and 
to send back an advice to the student terminal, the qual- 
itative evaluation with musical sensibilities being difficult 
to be taught by the training program installed at the stu- 
dent terminal. Consequently, the student terminal can 
be placed at home by installing the music training pro- 
gram on a personal computer. This allows students to 
receive qualitative music lessons at home. Further, 
quantitative lessons are given by the student terminal, 
while qualitative lessons depending on human sensibil- 
ities are given from the teacher terminal operating as a 
server, thereby efficiently providing substantial music 
lessons. 

Claims 

1. A music lesson system comprising a trainer termi- 
nal and at least one trainee terminal, which is com- 
municable witii the trainer ternrrinat through a 
network. 

the trainee terminal comprising an instrument 
device that is manually operable by a trainee to 
generate a sample performance, a processor 
device that analyzes a training level of the 
trainee and formulates a curriculum corre- 
sponding to the training level, and a display 
device that is controlled by the processor 
device to display a lesson score according to 
the curriculum so tiiat the lesson score can be 
rendered by operating the instrument device to 
generate the sample performance, 
the trainer terminal comprising a receiver 
device that receives data representative of the 
sample performance from the trainee terminal 
through the network, a processor device that is 
operated by a trainer to evaluate the sample 
performance according to the received data so 
as to arrange advice information, which could 
not be arranged by the trainee terminal, and a 
transmitter device that transmits back tiie 
advice information to the trainee terminal, 
wherein the trainee terminal, upon receiving 
the advice information from ttie trainer terminal 
through the network, controls the display 
device to display an exercise part of the lesson 
score and a comment on the exercise part 
based on the advice information, thereby 
prompting the trainee to play the exercise part 
according to the comment. 

2. A local training apparatus communicable with a 
ta^ining center through a network, comprising: 
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an instrument device that is manually operable 
by a trainee to generate a sample perform- 
ance; 

a processor device that analyzes a training 
level of the trainee and fonmulates a curriculum s 
corresponding to the training level; 
a display device that is controlled by the proc- 
essor device to display a lesson score accord- 
ing to the curriculum so that the lesson score 
can be rendered by operating the instrument 10 
device to generate the sanrple performance: 
a transmitter device that transmits data repre- 
sentative of the sample performance to the 
training center through the network so that the 
training center evaluates the sample perfornrh is 
ance according to the data to arrange advice 
information, which could not be arranged by 
the local training apparatus; and 
a receiver device that receives the advice infor- 
mation from the training center through the net- 20 
work; 

wherein the processor device operates upon 
receiving the advice Information for controlling 
the display device to display an exercise part of 
the lesson score and a comment on the exer- 2s 
else part based on the advice information, 
thereby prompting the trainee to play the exer- 
cise part according to the comment. 

3. The local training apparatus as claimed in claim 2, 30 
wherein the processor device compares the data 
representative of the sample performance gener- 
ated by the instrument device with data representa- 
tive of the lesson score displayed on the display 
device, and operates if a difference kDetween the 35 
sample performance and the lesson score exceeds 

a musically acceptable degree for arranging an 
exercise part of the lesson score such that the exer- 
cise part is rhythmically emphasized to facilitate 
practicing of the instrument device. 40 

4. The local training apparatus as claimed in claim 2, 
further comprising a sound source device that is 
controlled by the processor device according to the 
advice information for generating a model perfornrv 4s 
ance corresponding to the exercise part of the les- 
son score such that the model performance is 
modified according to the comment to audibly teach 
the trainee. 

so 

5. A central training apparatus communicable through 
a network with a local training apparatus having an 
instrument device manually operable by a trainee to 
generate a sanple performance, a processor 
device for analyzing a training level of the trainee ss 
and formulating a curriculum corresponding to the 
training level, and a display device controlled by the 
processor device to display a lesson score accord- 



ing to the curriculum so that the lesson score can 
be rendered by operating the instrument device to 
generate the sample performance* the central train- 
ing apparatus comprising: 

a receiver device that receives data represent- 
ative of the sample performance from the local 
training apparatus through the network; 
a processor device that is operated by a trainer 
to evaluate the sample performance according 
to the received data so as to arrange advice 
information, which could not be an^anged by 
the local training apparatus; and 
a transmitter device that transmits back the 
advice information to the local training appara- 
tus, thereby enabling the local training appara- 
tus to display an exercise part of the lesson 
score and a comment on the exercise part for 
prompting the trainee to play the exercise part 
according to the comment. 

6. A music apparatus communicable with a supervi- 
sory computer through a network for remotely train- 
ing a user in matching with a skill level, conr^rising: 

Instrument means manually operat3ie by the 
user for generating a performance; 
display means for displaying a lesson score in 
matching with the skill level so that the user is 
prompted to render the displayed lesson score 
by operating the instrument means for generat- 
ing a sample performance; 
processor means for comparing event data 
representative of the sample performance with 
note data representative of the lesson score to 
locally execute a quantitative evaluation of the 
sample performance; 

transmitter means for transmitting the event 
data representative of the sample performance 
to the supervisory computer through the net- 
work so that the supervisory computer can 
work to remotely provide a qualitative evalua- 
tion of the sample performance according to 
the event data to thereby arrange instruction 
data, the qualitative evaluation being different 
from the quantitative evaluation and being 
locally unavailable; and 

receiver means for receiving the instruction 
data from the supervisory connputer through 
the network to pass the instruction data to the 
processor means; 

wherein the processor means operates based 
on either of the local quantitative evaluation 
and the remote qualitative evaluation repre- 
sented by the received instruction data for 
modifying the lesson score effective to improve 
. the skill level of the user. 
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7. The music apparatus as claimed in daim 6. wherein 
the processor means includes means operative 
based on the instruction data for controlling the dis- 
play means to display an exercise part of the lesson 
score and a comment on the exercise part, thereby 5 
prompting the user to play the exercise part accord- 
ing to the comment. 

8. The music apparatus as claimed in claim 7, further 
comprising sound source means controlled by the 10 
processor means according to the instruction data 

for generating a model performance corresponding 
to the exercise part of the lesson score such that 
the model performance is modified according to the 
comment to audibly teach the user. 15 

9. The music apparatus as claimed in daim 6, wherein 
the processor means includes means operative 
when the quantitative evaluation indicates that a dif- 
ference between the sample performance and the 20 
lesson score exceeds a musically acceptatile 
degree for arranging an exercise part of the lesson 
score such that the exerdse part is rhythmically 
emphasized to facilitate operation of the instrument 
means. 25 

1 0. The music apparatus as claimed In daim 6. wherein 
the processor means comprises means for execut- 
ing the quantitative evaluation in terms of at least 
one of a rhythm, a pitch and a volume of the sample 30 
performance while the qualitative evaluation is exe- 
cuted in terms of a total rendition of the sample per- 
formance. 

1 1 . The music apparatus as claimed in daim 6. wherein 35 
the processor means indudes means for analyzing 

an initial performance generated by the user to 
determine the skill level of the user, and means for 
formulating the lesson score in matching with the 
skill level. 40 

12. A method of using a music apparatus having a dis- 
play and an instrument manually operable by a user 
for generating a performance and being communi- 
cable with a supervisory computer through a net- 45 
work for remotely training the user in matching with 

a skill level, the method comprising the steps of: 

displaying a lesson score on the display in 
matching with the skill level so that the user is so 
prompted to render the displayed lesson score 
by operating the instrument for generating a 
sample performance; 

comparing event data representative of the 
sample performance with note data represent- ss 
ative of the lesson score to execute a quantita- 
tive evaluation of the sample performance; 
transmitting the event data representative of 




19 A2 20 

the sample performance to the supervisory 
computer through the network so that the 
supervisory computer can work to provide a 
qualitative evaluation of the sample perform- 
ance according to the event data to thereby 
arrange instruction data, the qualitative evalua- 
tion being different from the quantitative evalu- 
ation and being unavailable by the music 
apparatus; 

receiving the instruction data from the supervi- 
sory computer through the network; and 
modifying the lesson score in order to improve 
the skill level of the user based on either of the 
quantitative evaluation and the qualitative eval- 
uation represented by the received instruction 
data. 

13. A machine readable medium for use in a music 
apparatus having a CPU, a display and an instru- 
ment manually operable by a user to generate a 
performance and being communicatsle with a 
supervisory computer through a network for 
remotely training the user in matching with a skill 
level, the medium containing a program executable 
by the GPU for causing the music apparatus to per- 
form the method comprising the steps of: 

displaying a lesson score on the display in 
matching with the skill level so that the user is 
prompted to render the displayed lesson score 
by operating the Instrument for generating a 
sample performance; 

comparing event data representative of the 
sample performance with note data represent- 
ative of the lesson score to execute a quantita- 
tive evaluation of the sample performance; 
transmitting the event data representative of 
the sample performance to the supervisory 
computer through the network so that the 
supervisory computer can work to provide a 
qualitative evaluation of the sample perform- 
ance according to the event data to thereby 
arrange instruction data, the qualitative evalua- 
tion being different from the quantitative evalu- 
ation and being unavailable by the music 
apparatus; 

receiving the instruction data from the supervi- 
sory computer through the network; and 
modifying the lesson score In order to Improve 
the skill level of the user based on either of the 
quantitative evaluation and the qualitative eval- 
uation represented by the received instruction 
data. 
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